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Bonus task: Background
A T-cell response task

● wP vaccination is associated with more durable protective 
immunity and a Th1-polarized memory T cell response compared 
to aP vaccination.

● Multi-omics analysis identified transcriptional changes and 
elevated IFN-γ levels post-booster as key correlates of 
Th1-polarized T cell responses, particularly in wP-primed 
individuals.

● The early interferon response observed in wP-primed individuals 
suggests that stimulating the interferon pathway during 
vaccination could enhance Th1 memory T cell responses in 
aP-primed individuals.



Bonus task: Task and Prize
A T-cell response task

● The bonus prediction task is separate from the main 
challenge and will be evaluated independently.

● Participation in the bonus task is optional.
● Submission deadline: Nov 22, 2024
● Task: Predict and rank individuals based on their Th1/Th2 

(IFN-γ/IL-5) polarization ratio on day 30 post-booster 
vaccination (Task 4.1).

● Prize: A $500 cash prize will be awarded to the task winner.
● Submissions with a significant correlation coefficient may 

earn co-authorship in the resulting manuscript.
● Revised submission file: here

Revised Tasks list

https://docs.google.com/spreadsheets/d/1ZE4Jnq43d0UfwNXV5FfjwWC7ojta9siQFoxKLVHvvwQ/edit?gid=54415588#gid=54415588


Overview of the CMI-PB Challenge data

Challenge related information and Data access is provided via the CMI-PB website

● Training dataset (2020, 2021, 2022): Used to build models, including known outcomes ("ground truth"). 
Features are based on multi-omics readouts and demographic data, with potential for feature engineering. 

● Challenge dataset (2023): Used to evaluate model performance on unseen data. The task is to predict vaccine 
response outcomes without provided ground truth.

The data is split into two groups:



CMI-PB Challenge Data: Raw and Processed Data

● The dataset comprises three multi-omics datasets (from 2020, 2021, and 2022) and the 
challenge dataset (2023). 

● The data require careful processing and normalization to generate computable matrices 
suitable for model development. 

● While data processing and normalization approaches can vary depending on user 
preferences, the CMI-PB team has provided a standardized data processing method inspired 
by the approach used in the 2nd CMI-PB challenge.

● Pipeline: RPub and GitHub

Raw experimental 
data Harmonized data Processed data

Data Access: https://www.cmi-pb.org/downloads/cmipb_challenge_datasets/current/3rd_challenge/

https://rpubs.com/pshinde/Alldata_batcheffect_correction_3rd_challenge
https://github.com/CMI-PB/cmi-pb-3rd-public-challenge-data-prep
https://www.cmi-pb.org/downloads/cmipb_challenge_datasets/current/3rd_challenge/


Recap of posts on Solutions Center



Clarifications on Data 
Submission and Prize criteria
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Submission Process Demonstration
https://www.cmi-pb.org/

1) Manual data 
entry using 
Google 
sheets

2)   Using 
       coding pipeline: 
       rpubs

https://www.cmi-pb.org/
https://rpubs.com/pshinde/Public-CMI-PB-Challenge-Demo-Model-Construction-Submission-Process


Submission Process Demonstration
● We established two simple demo models that set a baseline of what more complex models should outperform. 
● Model 1: Captures that pre-vaccination levels of antibody titer readouts are highly correlated with post-vaccination levels of the 

same readouts
● Model 2: Predicting vaccine responses solely based on the chronological age of the subject (the older, the worse) 

outperformed a lot of other models in predicting the antibody response to the Tdap vaccination

https://rpubs.com/pshinde/Public-CMI-PB-Challenge-Demo-Model-Construction-Submission-Process

https://rpubs.com/pshinde/Public-CMI-PB-Challenge-Demo-Model-Construction-Submission-Process






Submission File Errors



Submission file 
error: contains 
non-numeric 

values



Submission file 
error: empty file



Submission file 
error: 

missing/incorrect 
header



Submission file with 
multiple errors



Successful Submissions



Submission with all tasks 

*Populated with random numbers



Submission with all tasks completed except bonus task

*Populated with random numbers



*Populated with random numbers

Submission with two tasks 





You will receive an email confirmation once your submission is received.
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Summary of other resources on the site

Click here to 
learn more 

about pertussis

Click here to learn 
more about the 

prediction 
challenge

Click here to find 
the challenge data

Click here to find 
example models

Click here to find 
the prediction tasks

Click here to access 
the Solutions Center

https://www.cmi-pb.org/blog/learn-about-project/#Pertussis%20(Whooping%20Cough)
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Overview
https://www.cmi-pb.org/downloads/cmipb_challenge_datasets/current/3rd_challenge/raw_datasets/challenge_dataset/
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Examples%20of%20models
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Prediction%20challenge%20tasks
https://discuss.cmi-pb.org/


The CMI-PB team

• Expertise: A combination of "big 
data" analysis and immunology 
domain. 

• Collaborating on data and 
models being released to the 
community to support 
reproducibility and the prediction 
contest, and also participate in 
the prediction challenge.

Steven Kleinstein
Jeremy Gygi
Leying Guan
Anna Konstorum

• Expertise:  the use of  
computational approaches, 
based on both biophysics 
and bioinformatics, to study 
the structure, function and 
evolution of key biological 
macromolecules. 

• Dr. Grant will engage and 
advise over 40 biology 
graduate students in the 
CMI-PB Prediction 
Challenge. 

Barry Grant

• Expertise: Development of 
bioinformatics tools that utilize 
high-dimensional and 
high-throughput datasets to deduce 
insights into chromatin conformation, 
genetic variation, and the regulation 
of gene expression. 

• The Ay lab is focused on developing 
predictive machine learning models, 
which will serve as examples and 
baselines for participants in the 
CMI-PB challenge.

• Expertise:  Both experimental and computational 
studies to better understand human immune 
responses in the context of infectious diseases, 
allergy, cancer and vaccines. 

• The team is responsible for the generation of 
experimental data, making it accessible in a central 
and standardized fashion, and coordinating the 
creation and coordination of the prediction contest. 

Ferhat Ay
Joaquin Reyna

Bjoern Peters
Jason Greenbaum
James Overton
Brendan Ha

Jiyeun Lee
Lisa Willemsen
Shelby Orfield

Grant Lab
(UCSD)

Kleinstein Lab
(Yale)

Ay Lab
  (LJI)

Peters Lab
     (LJI)

Pramod Shinde
Mari Kojima
Rasteh Haji Kazem Nili

And thank you to the Sette Lab, Crotty lab, LJI Clinical Core, LJI Bioinformatics Core



Past & Current CMI-PB team members

Shane Crotty

Ricardo De Silva Antunes

Rasteh Nili

Pramod Shinde Mari KojimaShelby Orfield Lisa Willemsen Leying Guan Joaquin Reyna

Jeremy GygiJason Greenbaum Brendan Ha Jiyeun Lee

Steven Kleinstein Ferhat AyBjoern Peters Barry Grant Alessandro Sette

Ferran Soldevila

Anna Konstorum

Aaron Ren

Jian XingMinori Aoki
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Questions? 
Please post your questions on https://discuss.cmi-pb.org/ 

under the 3rd Public Challenge

https://discuss.cmi-pb.org/


We will be hosting an open office hour session via Zoom on 
Tuesday, October 8th 9:00am-10:00am PT/ 

12:00pm-1:00pm ET.

Feel free to drop by if you have any questions!
Zoom information is available on the Solutions Center here.

https://discuss.cmi-pb.org/t/open-office-hours-10-8-24/656

